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AMANITA  Fr. 


By  C.  H.  KAUFFxMAN 


(From  the  Greek  Amanos,  the  uame  of  a  mouutaiu  iu  Asia  Minor, 
which  doubtless  abounded  in  edible  fungi,  for  the  Koman  physician 
Galen  used  the  term  Amanites  to  refer  to  Ayaricus  ((nnpcHtris. 
Persoon  first  applied  it  to  this  genus,  using  Aiiuinitti  c(i(s(ir('((  as 
the  type.) 

White-spored ;  stem  provided  with  an  annuliis  and  a  colra.  and 
separable  from  the  pileus.  The  gills  are  free  or  attached  by  a  line, 
icMte,  cut  off  squarely  at  anterior  extremity.  The  volva  is  formed 
from  a  universal  veil  which  covers  the  whole  plant  in  the  egg-stage 
and  is  discrete  from  the  cuticle  of  the  pileus.  The  hyi)hae  of  the 
trama  of  the  gills  are  divergent. 

Soft-fleshy,  terrestrial,  mostly  -poisonous  mushrooms,  usually  of 
rather  large  size,  never  truly  caespitose;  mostly  in  forests  or  on 
the  border  of  Avoods  and  thickets;  sometimes,  however,  in  fields  or 
lawns. 

The  PILEUS  is  soft,  entirely  enveloped  at  the  beginning,  along 
with  the  stem,  by  a  differentiated  layer  of  tissue  called  the  uni- 
versal veil.  When  this  splits  above  the  pileus  during  the  enlarge- 
ment of  the  plant,  it  is  pulled  off  from  the  pileus  and  leaves  the 
surface  of  the  pileus  glabrous ;  when  it  splits  circularly  around  the 
edge  of  the  pileus  (circumscissile)  the  loose  layer  left  on  top 
ceases  to  grow  and  as  the  pileus  expands  and  enlarges,  this  cover- 
ing is  broken  into  patches  or  warts,  sometimes  called  scales;  if 
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the  ullix cisal  veil  is  ol'  a  powdery  or  loose  consistency',  it  tends  to 
disappear  on  I  lie  siiiiaee,  or  remains  as  Hoccose  or  mealy  granules 
either  irie^iularly  disposed  ovci-  the  pilous  or  only  on  the  margin; 
all  inleriiiediate  arraugeineiits  ocear  when  affected  by  the  weather, 
as  when  rains  wash  off  the  scales,  etc.,  or  dry  weather  causes  slow 
expansion  and  corresponding  irregularities.  The  margin  is  marked- 
ly striate  in  some  species  like  A.  caesarea  and  .1.  nis.<;Hloi(]rs,  or 
striations  may  be  entirely  lacking  as  in  A.  plialloidcs.  The  sliaji.- 
of  the  pileus  varies  in  the  young  stage,  usually  ovoid  or  spherical, 
sometinjes  cam[)anulate  or  somewhat  conical.  Many  species  have 
the  surface  of  the  jdleus,  iindei-  the  scales.  ])rovided  with  a  delicate 
viscid  pellicle,  wliicii  causes  li-esii  specimens  when  wrapped  in 
tissue  paper  to  adhere  to  the  jiaper.  and  indicates  one  of  the  ways 
of  recognition.  The  color  of  different  species  varies  from  pure 
snowy  white  to  smoky  brown,  yellow,  orange  or  bright  red;  bright 
green  or  blue  colors  do  not  occur  in  our  species  of  this  genus,  olive, 
ashy  to  lead-color  or  livid-purplish  being  the  only  shades  in  this 
connection. 

The  GILLS  are  white  or  whitish,  in  some  species  tinged  yellow. 
They  are  free  from  the  stem,  sometimes  remote  leaving  an  open 
space  around  its  apex,  sometimes  reaching  it  by  the  narrowed  point 
which  may  run  down  the  stem  as  a  line.  Their  shape  varies,  some- 
times ventricose,  often  broader  in  front,  sometimes  almost  equal 
in  width  except  at  stem ;  the  anterior  end  is  more  or  less  sharply 
truncate,  and  this  can  be  used  to  distinguish  this  genus  and  Amani- 
topsis  from  other  Agarics  even  after  cooking.  Shorter  gills  alter- 
nate with  those  of  full  length.  The  trania  of  the  gills  is  composed 
of  hyphae  which  in  this  genus  diverge  toward  the  hymenium,  instead 
of  being  noticeably  parallel ;  in  this  respect  it  agrees  with  the 
genera  Armillaria  and  Hygrophorus. 

The  STEM  is  usually  soft;  the  interior  is  stuffed  by  a  pith  which 
is  sometimes  weblike  and  evanescent,  sometimes  forming  a  spongy 
column  in  the  stem,  and  only  disappearing  at  full  maturity;  in  both 
cases  the  stem  may  become  hollow.  In  .1.  strohiliformis,  A.  soli- 
taria  and  A.  chlori))osni(i  the  pith  approaches  the  condition  of 
solid  steins,  but  all  Amanitas  have  practically  a  form  of  stuffed 
stem.  Tlie  lexture  of  the  stem  is  not  homogeneous  with  that  of  the 
pileus  and  the  apex  separates  rather  easily  from  the  pileus  leav- 
ing a  socket.  It  is  cylindrical  or  tapers  upward,  the  base  enlarged 
in  most  cases  into  a  bulb,  but  occasionally  cylindrical  throughout 
as  in  A.  spreta.  The  base  is  enveloped  in  the  volva  which  is  found 
in  various  degrees  of  development  or  persistency  and  which  can  be 
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grouped  under  three  heads :  (1)  The  VOLVA  is  the  remains  of  the 
whole  universal  veil  which  has  split  above  the  pileus  and  has 
formed  a  true  cup  or  slieath  at  the  base  of  the  stem,  the 
margin  usuallj^  extends  above  the  bulb  or  base.  (2)  The 
VOLVA  in  this  case  is  only  the  lower  half  of  the  uni- 
versal veil  and  adheres  chisely  around  the  bulb,  some- 
times forming  circular  rolls  or  scaly  rings  on  the  lower  part 
of  the  stem.  (3)  The  VOLVA  is  very  incomplete  and  fragmentary, 
floccose,  mealy  or  minutely  warty;  this  is  due  to  the  loose,  friable 
texture  of  the  universal  veil,  the  remnants  of  which  disappear 
easily  when  the  stem  is  pulled  from  the  soil.  Thus  the  presence 
of  a  volva  is  not  a  safe  or  positive  characteristic  in  case  persons 
depend  on  the  "death-cup"  for  their  identification  of  the  poisonous 
Amanitas.  Besides  the  volva,  the  stem  is  provided  with  an  AN- 
NULUS.  The  annulns  is  sometimes  fonned  from  an  outer  layer 
of  the  stem.  In  the  young,  "button"  stage  the  gills  lie  Avith  their 
edges  closely  against  and  adnate  to  the  stem,  and  during  elonga- 
tion of  stem  and  expansion  of  pileus,  this  thin  outer  layer  is  pulled 
loose  from  the  stem  by  the  fact  that  it  adheres  more  closely  to  the 
gills  than  to  the  stem.  If  it  begins  to  tear  off  from  the  stem  in 
the  early  stage  of  elongation,  it  peels  the  entire  stem  upwards  and 
after  loosening  from  margin  of  pileus  it  drops  down  on  the  lower 
part  and  forms  an  "inferior"  annulns.  When  it  is  not  loosened 
from  the  gills  or  margin  of  pileus  until  the  stem  is  nearly  elongated, 
it  peels  off  only  from  the  apex  of  the  stem  and  later  from  the  gills 
and  margin  of  pileus  and  forms  a  "superior"  annulns.  The  latter  is 
much  the  commonest  method,  and  the  layer  of  tissue  which  in  this 
case  holds  on  to  the  gills  for  a  time  and  conceals  them  is  called  the 
"inner  veil."  Sometimes  this  inner  veil  separates  at  the  stem  instead 
of  at  the  margin  of  the  pileus  and  so  hangs  in  shreds  or  in  pieces 
from  the  margin  of  the  pileus.  In  fact  conditions  of  weather,  etc.. 
may  cause  all  sorts  of  variations  from  the  above  two  most  com- 
mon methods.  The  surface  of  the  stem  where  the  outer  layer  has 
been  peeled  off  to  form  the  annulus,  usually  becomes  roughly  floc- 
cose. Sometimes  also  the  outer  rind  is  split  and  broken  in  various 
ways  by  drying,  a§  shown  in  our  figures  of  A.  rnhescens;  at  other 
times  the  stem  is  glabrous. 

Properties.  This  is  usually  called  the  "poisonous  genus,"  as  some 
of  the  species  are  sure  to  cause  death.  Poisonous  species  occur 
also  in  many  other  genera,  but  the  poisons  are  not  as  deadly.  Some 
Amanitas  are  known  to  be  edible,  as  for  example,  A.  caesaren  and  A. 
ruhesce.ns.    But  one  "who  has  not  a  thorough  knowledge  of  most  of 


596 


THE  AGARICACEAE  OF  MICHIGAN 


the  mushrooms, "  iucludiug  their  mici'oscopic  characters,  would  be 
unwise  to  eat  any  of  the  species  of  Amanita,  since  the  poisonous 
species  sometimes  api)i<»,uh  the  edible  ones  quite  closely  in  general 
appearance.  And  to  seiNc  IIkmu  to  others  under  ordinary  circum- 
stances is  worse  Diaii  criminal.  For  further  discussion  see  '"Chapter 
on  Musluooiii  I'oisou.s,"  and  remarks  on  individual  species. 

Identificutio)i  of  Amanitas  is  not  always  easy.  Even  those  wlio 
know  all  the  genera  and  their  characters  will  proceed  cautiously. 
The  steins  with  their  volvas  are  often  deep  in  the  ground  and  one 
must  get  the  whole  plant  if  amateurs  are  to  be  asked  to  pass  uj^on 
them,  else  they  may  not  take  account  of  tliis  (laiiner  sinnal — the 
presence  of  a  volva  "death  cup".  The  sjx'cics  w  itli  a  jjowd*  l  y  volva 
often  lose  the  remnants  by  the  time  tliey  are  fully  cxiKUKicd,  and 
might  be  referred  to  Lepiota  by  mistake.  When  both  roira  and 
annulus  are  present  on  a  plant  irith  white  (jilts  or  white  spores, 
an  Amanita  is  certain.  Vouiig  undeveloped  "buttons"  are  the  more 
dangerous,  since  they  then  iinilate  to  an  extent  the  common  widely 
used,  edible  mushroom  A(j(ii-h-ii^  en mpestris  in  its  button  stage. 
Of  course,  an  experienced  mycologist  would  "feel"  the  difference 
when  jMckiiiu  it  up,  but  amateurs  and  those  who  collect  only  the 
"pink  gilled"  mushroom,  may  in  this  way  easily  make  a  sad  mistnke. 
The  prudent  collector  of  miishrooms  for  the  tahlo.  no  mattci'  -vvlicre 
they  grow,  or  how  many  he  has  examined,  will  always  look  on  the 
under  side  of  the  cap  for  the  white  gills,  and  at  the  bottom  of  the 
stem  for  the  remains  of  the  volva. 

The  SPORES  xavy  from  spherical  to  elliptical.  They  are  rather 
large,  smooth,  granular  or  nucleate,  and  white,  and  their  size  and 
shape  are  most  im.portant  in  diagnosing:  closely  rel;i1eil  sjxm  jes. 

The  TASTE  of  fresh  Amanitas  varies.  The  deadly  .1.  phuttoUtcs 
has  a  bitter  taste  due  to  its  poisonous  content.  The  edible  A. 
caesarca  is  considered  in  Europe  one  of  the  finest  flavored  mush- 
rooms, and  is  highly  prized.  The  ODOR  is  sometimes  strong,  as  in 
A.  chlurlnoxiiui  Pk.  In  this  species  it  resembles  chloride  of  lime. 
In  many  species  the  odor  is  not  marked,  and  cannot  be  used  to 
recognize  species. 

HABITAT.  Amanitas  prefer  the  woods  or  borders  of  woods  and 
thickets.  Rarely,  however,  they  are  found  on  lawns,  or  in  fields, 
especially  in  towns  wliicli  ha\e  t;i-oves  ov  whose  outlying  i-e^ideiifos 
are  situated  aiiionj:-  llie  oi-iuinal  I'oi-esl  ti'ees.  Some  specicv  jni-iVr 
conifer  forests,  others  liardwoods.  Axliile  othei-s  ai-e  jiaiiial  to 
particular  soils.  .1.  sprda.  A.  nis\ii Iniili  s  and  .1.  pcclldua  have 
been  found  in  Michigan  only  in  tlie  sandy  regions.    .1.  phaJloides 
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prefers  the  deep  inoist  forest  huiiius.  A.  vcrna  is  partial  to  the 
edge  of  groves,  although  widely  found  elsewhere.  I  have  occa- 
sionally found  it  growing  from  the  very  rotten  cavities  of 
stumps  or  logs.  There  is  no  rule  wliich  we  can  be  sure  that  they 
may  not  break  in  their  selection  of  a  place  to  grow. 

The  geiius  is  with  difficulty  divided  into  natural  sections.  Those 
niycolo<;ists  wlio  laid  the  foundations  of  classihcation,  like  Fries 
and  (^R'lrt,  (li\ided  tlie  j;cmuis  by  the  different  ways  in  wliich  the 
universal  veil  forms  a  volva.  Prof.  Atkinson  has  shown  that  a 
single  species,  A.  phallohlcs,  may  act,  under  dltrerent  weather  and 
growth  conditions,  so  tliat  some  speeinions  can  be  placed  under  one 
section,  otlier  specimens  under  another  seel  ion.  .Monsieur  liondier 
(Bull.  Soc.  Myc.  Fi-ance,  IS,  lOOi'i  lias  pointed  out  tliat  although 
this  is  true,  we  can  still  tell  them  apart  if  vre  take  account  of  the 
differences  in  the  structure  of  tlie  univers;il  veil.  For  example,  in 
tlie  '•Phalloides"  section  the  universal  veil  is  membranoiis  and 
comj)osed  of  narrow-celled  ]iy])]iae.  and  tiu'  veil  when  it  does  tear 
in  a  ciiciiinscissle  manner,  lea\('S  thin  slirods  on  the  cap,  never 
in  the  form  of  elevated  warty-scales;  while  in  the  "Muscaria"'  sec- 
tion tlie  uni\  ersal  veil  is  composed  of  large,  rounded  cells  which  do 
not  cohere  well,  and  hence  the  veil  breaks  in  a  circumscissle  man- 
ner, and  leaves  thick  lloccose  warts  on  the  cap.  We  AviU  therefore 
folloAv  the  old  divisions  and  group  them  in  sections  with  reference 
to  the  texture  and  dehiscence  of  the  universal  veil.  Twenty-two 
species  have  been  so  far  found  in  the  Sfafe.  Since  the  genus 
Amanita,  by  virtue  of  its  species  with  ])oisonous  properties,  is  of 
great  interest,  and  its  species  need  to  be  known  as  widely  as  possi- 
ble, it  has  seemed  best  to  include  in  the  following  synoptical  key 
all  of  the  species  of  the  northeastern  part  of  the  United  States 
that  one  might  be  likely  to  find  in  Michigan. 

Kc])  to  the  f>pcc'ics 

(A)    Base  of  stem,  or  bulb,  provided  with  a  distinct,  membranous,  loose 
cup-like  sheath,  or  rarely  with  a  shallow  cup. 
(a)    Pileus  orange-red,  yellow  or  straw-colored. 

(b)    Volva  entire,  large;  pileus  deep  yellow  to  orange,  striate  on 

margin,  glabrous.    639.    A.  cacsarca  Fr. 
(bb)    Volva  saucer-shaped;  pileus  straw-yellow,  usually  with  floccose 
warts,  margin  even.    049.    .1.  innf.iid  Fr.  (form  B). 
(aa)    Pileus  white  with  delicate  pinkish  or  cream-colored  appressed, 
fibrillose  scales;  inner  veil  evanescent;  volva  large;  stem  faintly 
rubescent.    645.    .1.  prcJnana  Kaiiff. 
(aaa)    Pileus  pure  white:   bulli  rounded  below. 

(b)    Pileus  conical  at  first;  inner  veil  adhering  to  gills  or  edge  of 

pileus.    643.    .1.  virosu  Fr. 
(bb)    Pileus  convex  to  subcampanulate;  stem  with  a  well-formed  an- 
nulus. 
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(c)    Plant  rather  stout;  ))asidia  4-spore(l;    volva   large.    641.  A. 

(cc)    Plant  sl(ii(l(>r:   basidia  2-sporefl ;   otherwise   like  preceding. 
042.     A.   >iis]ii,n<iira  Atk. 
(aaaa)    Pileus  brown,  uniber,  Kray,  drab  or  shades  of  these. 

(b)    Base  of  stem  cylindrical,  not  bulbous;   pileus  pale  brown  to 

umber.    64U.    .1.  .siircta  Pk. 
(bb)    Base  of  stem  bulbous,  bulb  rounded, 
(c)    Pileus  viscid,  pale  smoky  olive,  umber,  or  smoky  white,  often 
with  shreds  of  veil  on  top;  annulus  apical,  white.    640.  A. 
phnlloides  Ft. 
(cc)    Pileus  scarcely  viscid  or  dry;  stem  slender. 

(d)    Spores  elliptical,  11-13  x  7-9  micr. ;  pileus  brown  or  grayish- 
brown;  disk  with  white  patch-like  sca.les.    648.    A.  recu- 
tita Fr. 
(dd)    Spores  globose. 

(e)  Pileus  scarcely  viscid,  fuscous  to  pale  brown,  glabrous; 
annulus  distant,  brownish;  bulb  rather  small.  644.  A. 
porphyria  Fr. 

(ee)  Pileus  with  numerous  ash-colored  appressed  scales; 
ash-colored  pulverulence  on  stem.  647.  A.  tomentella 
Kromb. 

(AA)    Base  of  stem  or  bulb  without  a  cup-like,  free-margined  volva. 
(a)    Pileus  orajise,  yellow  or  straw  colored, 
(b)    Margin  of  pileus  markedly  tubercular-striate,  yellowish  to  straw 
color;  annulus  evanescent;    volva  usually  evanescent  or  a  few 
soaks  on  bulb.    6.56.    A.  nissithiiili-.s  i'k. 
(bb)    Margin  even  or  only  slightly  striate;  pileus  orange  to  bright 
yellow;   ar.nulns  i/ersisti.nt. 
(c)    Flesh  01  sietM  (lianL'in;'  to  reddish  when  bruised  or  in  age. 

658.    .1.  Jhiroriihrs,  m.s  Atk. 
(cc)    Flesh  not  reddish. 

(d)    Pileus  large,  more  than  7  cm.  broad;  stem  stout,  provided 
with  prominent,  concentric  scales  or  rings  on  or  above  bulb. 
650.    A.  muscaria  Fr. 
(dd)    Pileus  less  than  7  cm.  broad. 

(e)    Bulb  with  an  adherent,  inroUed,  collar-like  ring  on  its 
upper  margin;  spores  spherical.    G51.    A.  frostiana  Pk. 
(ee)    Bulb  and  pileus  with  a  few,  flocculent  masses  of  the  fri- 
able, yellow  volva;  spores  oval;  common.    659.    A.  flavo- 
conia'Atk. 
(aa)    Pileus  not  yellow  nor  yellowish. 

(b)    Odor  strong  of  chlorine  or  chloride    of    lime;    stem  bulbous- 
napiform,  more  or  less  deeply  rooting;  plant  entirely  white  and 
very  densely  floccose-scaly.    655.    A.  chlorinosma  Pk. 
(bb)    Odor  not  penetrating  like  chlorine. 

(c)    Base  of  stem  more  or  less  deeply  rooting  below  an  enlarged 
or  concentrically  furrowed  bulb, 
(d)    Pileus  white  to  grayish;   plants  large  and  stout,  densely 
floccose  scaly.    654.    A.  solitaria  Fr.    A.  strobiliformis  Fr. 
(dd)    Pileus  or  its  scales  grayish-brown  to  umber-brown;  plants 
slender,  covered  with  a  loose  pulverulence;  spores  8-12  x 
4-6  micr.    A.  cinereoeonid  Atk. 
(cc)    Base  of  stem  rounded,  or  at  most  short  conical  below. 

(d)    Flesh  of  stem  or  of  whole  plant  turning  to  reddish  where 
bruised  or  in  age. 
(e)    Pileus  decorated  with  yellow  powdery  masses;  flesh  chang- 
ing to  red  only  toward  base  of  stem.    658.    A.  flavoru- 
hcscens  Atk. 

(ee)  Pileus  decorated  with  grayish  or  reddish-stained,  floccose 
warts;  whole  plant  becoming  reddish,  never  yellow.  657. 
A.  riihescens  Fr. 
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(dd)    Flesh  not  turning  red  when  bruised, 
(e)    Pileus,  etc.  white  or  whitish. 

(f)    Bulb  at  base  of  stem  provided  with  a  concentrically 
grooved  close-fitting  inrolled  sheath;  annulus  superior. 
652.    A.  cothurnata  Atk. 
(ff)    Bulb  with  remnants  of  volva  variously  disposed, 
(g)    Stem  floccose-scaly  or  torn,  below  with  an  ovate  bulb, 
which  is  concentrically  scaly, 
(h)    Annulus  adorned  with  yellow  floccules,  ample,  dis- 
tant;  stem  stuffed  by  pith,  soon  hollow;  pileus 
covered  with  dense,  white,  floccose  patches.  653. 
A.  chrysoblema  Atk.  sp.  nov. 
(hh)    Annulus  white,  ample,  apical;  stem  solid-stuffed; 
pileus  with  angular  or  pyramidal  warts.   A.  cau- 
clida  Pk. 

(gg)    Stem  slender,  glabrous  or  pulverulent,  bulb  naked  or 

with  remains  of  friable  volva. 
(h)    Entirely  white;  pileus  5-10  cm.  broad,  with  angular, 
erect  warts;  bulb  subglobose,  abrupt;  annulus  per- 
sistent.   A.  ahrupta  Pk. 
(hh)    Pileus  grayish-white  or  yellow-tinged,  2-5  cm.  broad, 
adorned  with  flocculent  scales;  annulus  evanescent, 
slight;  edge  of  gills  crenulate-floccose.    A.  crenu- 
lata  Pk. 

(ee)    Pileus  brown-gray,  smoky  brown  to  umber. 

(f)    Annulus  inferior,  broadly  pendant;   pileus  rich  hair- 
brown  to  umber-brown;  bulb  ring-margined  above.  A. 
velatipes  Atk. 
(ff)    Annulus  superior. 

(g)    Margin  striate;  upper  margin  of  bulb  with  appressed 
ochreate  volva,  sometimes  with  ringS  above  it.  A. 
pantherina  Fr. 
(gg)    Margin  not  striate;  pileus  with  grayish  scales, 
(h)    Volva  friable;  pileus  with  mealy  scales;  gills  ad- 
nexed  by  decurrent  lines;   bulb  oval  or  globose. 
Spores  8-9  x  5-6  micr.    660.    A.  spissa  Fr. 
(hh)    Volva  f riable-floccose ;  gills  free;  bulb  marginate- 
rounded,  concentrically  grooved.    Spores   11-13  x 
6-8  micr.  (Boudier).    A.  excelsa  Fr. 


Section  I.  Universal  veil  splitting  at  apex;  volva  persistent  on 
bulb  or  base  of  stem,  usually  forming  a  true  cup,  its  upper  part 
free  from  stem  or  merely  collapsing  on  it,  vieinhranous;  surface  of 
pileus  bare  (except  occasionally  in  .1.  phalloides  and  A.  sprctn  in 
which  thin  membranous  shreds  or  patches  remain  on  pileus). 
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639.    Amanita  cagsarea  Fr.  (Edible) 
Syst.  Myc,  1S21. 

Illustrations:    Michael,  Vol.  II,  No.  97. 
J!i-csa(!(tla.  I'^iiii^li,  iiiaii,^.  c  \('l.,  I'l.  1. 
Alkinsoa.  ,\1  iislii-ooms,  I'lalc  IS  and  19,  1900. 
Hard,  Musbrooiiis,  Fi^.  lis  and  1.'9,  1908. 
Marshall,  Mushroom  Jjonk,  Fl.  1.  op.  ]).  .50,  FiO.j. 
Peck,  N.  y.  State  Mus.  Eep.  48,  PI.  1.5,  1897. 

Not  yet  reported  in  ilichigan.  It  is  occasionally  found  farther 
south.  The  present  known  range  seems  to  he  as  tar  north  as 
latitude  43°.  This  would  bring  it  into  southciii  Miclii^an  Avliei'e 
no  doubt  it  will  j^et  be  found.  Its  name  indicates  that  it  is  the 
emperor  of  its  genus,  and  its  large,  showy,  orange  lo  red  caji  and 
perfect  volva  fully  justify  the  iianic  The  pU'its  Is  .strialr  and 
glabrous;  gills  and  stem  are  i/clloir.  "Tlie  thick  v(»lva,  before  split- 
ting is  about  the  size  of  a  hen's  cLig  and  of  like  shape  and  coloi*." 
It  is  edible,  and  was  served  lo  Hie  Caesars  of  Rome  as  a  delicacy 
long  ago.  It  a]>proac]i('s  the  deadly  A.  musOaria  in  color,  exc('i)t 
that  the  gills  of  the  latter  are  white.  Avoid  eating  it  unless  inti- 
mately ac(|nainted  with  both  species.  It  often  forms  large  fairy 
rings. 

640.    Amanita  phalloides  Fr.    (Deadly  Poisonous) 
Syst.  Myc,  1821. 

Illustrations :    Gillet,  Cham])ignons  de  France,   No.  .3    (as  A. 

huUirtsa,  the  greeu  variety). 
Bresadola,  Fungh.  mang.  e.  vel.,  PI.  2,  (green  variety). 
Cooke,  Illustrations.  Plate  2,  f yellow  variety). 
Ricken.  l!l;ittci-j)ilzi'.  PI.  7.-),  Fi-.  2. 
Fries,  S\erig.  ittl.  u.  gift.  Svami>.,  PI.  2. 
Farlow,  Bull.  No.  13,  U.  S.  Dept.  A-r..  IMatc  XXIII,  1898. 

(See  also  Hard,  Mushrooms,  Fig.  It,  p.  21,  1908,  for  same 

figure.) 

Atkinson,  Mushrooms,  Plate  14,  Fig.  56.  57  (umber  to  olive 
variety). 

Marshall,  Mushroom  Book,  p.  48,  1905. 
PILEUS  5-12  cm.  broad,  at  first  ovate  or  rounded,  then  subcam- 
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panulate  to  expanded,  quite  viscid  when  moist,  umier-irown  to 
smoky  olive,  sometimes  virgate,  often  paler  or  whitish  on  margin, 
glabrous  or  with  few  remnants  of  the  universal  veil  in  the  form  of 
thin  shreds  or  patches,  margin  even.  GILLS  free  or  adnexed  by 
a  line,  medium  broad,  close,  white.  STEM  8-20  cm.  long,  6-12  mm. 
thick,  cylindrical  above  bulb,  varying  stout  to  slender,  glabrous  to 
subsquamulose,  stuffed  by  fibrils  then  hollow,  white  or  tinged  by 
color  of  pileus.  ANXULUS  superior,  icliite,  ample,  pendant,  mem- 
branous. VOLYA  mostly  buried  in  the  ground,  forming  a  loose 
or  appressed  cup,  sometimes  entire  and  lobed,  often  irregularly 
torn,  formed  by  the  universal  veil  dehiscent  or  tearing  in  shreds  at 
the  apex,  not  truly  circumscissile,  its  texture  memhranous,  not  floc- 
cose.  SPORES  spherical-ovate,  the  ovate-pointed  side  ending  in  a 
rather  stout  apiculus,  9-12  (with  apiculus)  to  8-9  micr.,  granular 
within,  white,  smooth.    ODOR  rather  nauseous. 

Scattered  or  gregarious.  In  conifer  or  frondose  woods,  borders 
of  woods,  thickets,  rarely  on  lawns,  etc.  Common  throughout  the 
State.  July  to  September  (earliest  record  July  9,  latest  September 
24). 

The  form  with  circumscissile  universal  veil  belongs  under  A. 
mappa.  The  typical  form  with  dark  cap  described  above  is  rather 
common  and  recognizable  by  the  umber  to  olive-brown  colors  or 
paler  shades  of  these  colors,  the  even  margin,  the  rather  ample  volva 
which  may  be  reduced  in  size  by  the  shreds  it  sometimes  leaves  on 
the  cap,  by  the  subglabrous  stem  and  spherical-ovate  spores.  It  is 
distinguished  from  .1.  iuappa.  form  (.1)  by  the  nioiiiliraiious  text- 
ure of  its  universal  veil  which  does  not  split  in  a  truly  circumscissile 
manner,  by  the  more  ample  volva,  and  by  the  shreds  whicli  \\\ww 
present  on  the  cap  are  membranous,  not  floccose-wart}-.  In  this 
separation,  I  have  followed  Boudier,  the  eminent  French  mycologist. 
This  is  one  of  our  most  deadly  mushrooms,  no  antidote  having  yet 
been  discovered  for  its  poison.  The  amateur  need  not  attempt  to 
keep  A.  phuUoidcs  and  A.  mappa,  form  (A)  apart,  as  they  are  equally 
poisonous.  The  autumnal  yellow  form  is  more  easily  distinguished 
but  is  also  a  deadly  species.  See  Chapter  on  Poisons.  In  Europe, 
the  green  variety  is  very  common;  their  j'ellow  variety  {A.  bulbosa) 
is  referred  by  Ricken  to  -4.  mappa.  We  do  not  seem  to  have  these 
color  forms  here. 
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641.    Amanita  verna  Fr.    (Deadly  Poisonous) 
Epicrisis,  1836-38. 

Illustrations:    Cooke,  111.,  Plate  3   (bulb  imitates  tliat  of  A. 

lIKipjXI  I  . 

Gillet,  Cliain])ignoiis  de  France,  (as  A.  hulhosa  var.  alba). 
Bresadola.  Fun^Ii.  niang.  e.  vel.,  PI.  4. 

Atkinson,  IMushroonis,  Fi{?.  59  and  (JO;  also  Fij?.  55  (as  A. 

phaJloidcs  var.  alba),  1000. 
Marsliall,  Mushroom  Book,  p.  48  (])robably  A.  vcrna,  given 

as  A.  phalloidcs ) ,  1005. 
Murrill,  Mycolo<>ia,  Xo].  5,  PI.  87,  Fig.  1.    (As  A.  phalloides.) 
Hard,  Mushrooms,  Im-.  K;.  p.  27,  1008. 
Plate  CXVI  of  tliis  Kcport. 

PILEUS  5-12  cm.  broad,  elongated  ovate  then  convex  to  subcam- 
panulate,  finally  expanded,  pure  white,  viscid  when  moist,  glabrous, 
without  patches  from  the  veil,  even  on  margin.  GILLS  free  or  ad- 
nexed  by  a  line,  not  broad,  subventricose,  crowded,  white,  edge 
floccose  or  pulverulent.  STEM  pure  white,  8-20  cm.  long,  rather 
stout,  8-15  mm.  thick,  cylindrical  above  bulb,  or  tai)ering  upward, 
stuffed,  then  somewhat  hollow,  glabrous  or  floccose-scaly,  bulb  oval 
or  orbicular,  not  as  wide  as  in  A.  mappa,  sunk  in  the  ground.  AN- 
NULUS  ample,  superior,  pendant,  white,  membranous,  not  disap- 
pearing normally.  VOLVA  firm,  thick  below,  thinning  out  toward 
lobed  margin,  derived  from  the  entire  universal  veil,  which  de- 
hisces at  its  apex,  membranous,  white,  forming  a  genuine  cup  the 
amplp  free  margin  of  which  is  at  first  rigid  then  appressed  to  stem. 
SPORES  spherical-ovate,  the  ovate-pointed  end  terminating  in  a 
rather  stout  apiculus,  granular  within,  white,  9-12  (with  apiculus) 
X  8-9  iiiifr,,  iiiiinature  spores  smaller.  BASIDIA  4-spored.  ODOR 
nau^^enii^  nv  sli^litly  ^o. 

Solitaiy  oi-  sen 1 1 i  ii-.l  t:i<';i.ii-i()us.  In  conifer,  mixed" or  frondose 
woods  oi-  thickets,  inicly  on  lawns,  often  in  clearings.  Very  com- 
mon tlnon.uhoiit  tiic  State.  .Iiily-Octoljer  (latest  record  October 
11.) 

This  beautiful,  pure  white,  stately  and  deadly  poisonous  Amanita 
is  called  the  "destroying  angel."  In  the  egg  stage  it  is  easily  con- 
fu.^d  by  the  inexperienced  with  Afiaricxs-  nniiprstrifi.  The  hidden 
volva  must  be  looked  for  in  ci-rrj/  irliitc  ))iiiHliroom  gathered  for  the 
tabic  so  as  to  avoid  it.   A.  vcrna  has  spores  like  A.  phalloides ;  and 
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spores  which  are  larger  and  less  truly  spherical  than  in  A.  mappa. 
From  the  next  species  it  is  sepai^ated  by  its  four  spores  to  each 
basidium  and  by  its  stouter  habit.  But  to  the  amateur,  A.  verna, 
A.  Msporigera  and  A.  virosa  will  look  alike,  and  as  they  are  equally 
poisonous,  he  need  not  separate  them.  They  are  only  kept  dis- 
tinct for  scientific  reasons.  The  bulb,  as  well  as  the  adjustment 
of  the  volva  on  it  varies  considerably  so  that  unless  it  can  be 
shown  that  the  microscopic  characters  differ,  the  so-called  "alha" 
var.  of  A.  phalloides  and  A.  verna  proper  are  here  combined  into 
one.  It  seems  to  have  no  soil  preference  with  us,  although  Boudier 
says  it  is  partial  to  limestone  land.  I  have  found  it  on  clay  and 
sandy  soil  in  southern  Michigan,  and  on  the  rocky  foundations  of 
the  Lake  Superior  region.    See  Chapter  on  Poisons. 

642.    Amanita  bisporiger  Atk.    (Deadly  Poisonous) 
Botanical  Gazette,  Vol.  41,  1900. 

Illustration:    Atkinson,   Mushrooms,   Fig.    01,   1900    (as  .1. 
verna). 

Like  A.  verna,  except  in  its  more  slender  habit,  and  the  2-spored 
basidia.  Pileus  4-7  cm.  broad.  Stem  8-12  cm.  long,  5-8  cm.  thick 
above  the  bulb  which  varies  from  2-4  cm.  in  thickness.  Whole 
plant  is  pure  white,  and  only  separable  from  A.  verna  in  the  field 
after  some  exi)erience.  I  have  examined  the  2-spored  character 
frequently  and  it  seems  to  be  constant. 

Usually  solitary.  Throughout  the  State,  in  hemlock  or  frondose 
woods.  One  specimen  was  found  growing  from  a  rotten  hemlock 
trunk  near  its  base,  in  the  Huron  Mountains.  July  to  September. 
Frequent.  Poisonous. 

643.    Amanita  virosa  Fr.    (Deadly  Poisonous) 
Hymen.  Europ.,  1874. 

Illustrations:    Fries,  Sverig.  iitlig.  u.  gift.  Svamp.,  PI.  84. 
Cooke.  111.,  PI.  1. 

<Jillet,  Champignons  de  France,  No.  0. 
Atkinson,  Mushrooms,  Fig.  02,  p.  02,  1900. 


Like  A.  vcnia,  except  that  it  has  a  conical  pileus  when  young; 
the  annulus  is  rarely   formed,   because  the  inner  veil  remains 
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attached  to  gills  and  edge  of  pileus  and  becomes  torn  into  i)arts 
01'  shreds;  the  stem  has  a  tendency  to  be  eccentric,  and  is  usual- 
ly rtoccose  or  s(|iiiiimil()s(',  and  the  spores  are  slightly,  smallei-, 
spherical-ovate,  8  1)  (willi  apiculus)  x  7-8  micr.,  white.  It  seems  to 
be  partial  to  sandy  soil  in  this  Slate.  Ann  Arbor,  New  Richmond. 
September.    Infrequent.  Poisonous. 

644.    Amanita  porphyria  Fr.  (Suspected; 

Syst.  Myc,  1S21. 

Illustrations :    Gillet,  Champignons  de  France,  No.  5. 
Plate  CXVII  of  this  Report. 

PILEUS  3-6  cm.  broad,  at  first  campanulate  then  expanded, 
glahrous,  pale  brown,  dislv  smoky-brown,  moist  or  subviscid,  silky 
and  obscurely  virgate  when  dry,  margin  even.  Flesh  thin,  white. 
GILLS  white,  slightly  adnexcd,  close,  medium  in  width,  siibventri- 
cose,  thin.  STEM  rather  slender,  7-12  cm.  long,  4-G  mm.  thick,  sub- 
equal,  soft,  even,  glabrous,  stuffed  then  hollow,  whitish  to  pale 
brown,  tvitli  a  small  hulh.  ANNULUS  superior  but  distant,  thin, 
membranous,  white  hecominf/  hroion-thujed,  pendant.  VOLVA 
white,  thin,  flaccid,  meiiil)ran()us,  forming  a  thin  cup,  imbedded 
with  the  bulb  in  the  soil,  soniew  hat  evanescent.  SPORES  spherical, 
7-9  micr.  diameter,  granular  within,  smooth,  wliite.  BASIDIA 
4-spored. 

In  low.  s\vaiii]»y  ground,  among  poplars  and  willows.  July.  Ann 
Arbor.  Rare. 

Distinguished  from  A.  tomentella,  by  its  sheathing  cup  and  gla- 
brous pileus.  Our  plants  did  not  have  the  purplish  tinge  reported 
as  frequent  in  European  plants.  Cillet  gives  a  good  tigure.  The 
annulus  becomes  brownish  and  is  thin  and  drapes  the  stem  at  some 
distance  from  the  apex.  In  this  and  other  respects  it  differs  from 
small  forms  of  A.  phallnidrs.  This  appears  to  correspond  with 
Ricken's  ''forma  volvata."    (Bliitterpilze,  PI.  75,  Fig.  3.) 

645.    Amanita  peckiana  Kauff.  (Suspected) 
Mycologia,  Vol.  V,  p.  07,  1913. 

PILEUS  ."  ^  cm.  In-oad.  at  first  ovate,  becoining  broadly  convex 
or  nearly  plane.  Avhitc.  glabrous  at  first,  thin  jihrUlose  or  some- 
what scurfy  with  numerous  minute  pinkish  or  creain-eejlored  squam- 
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ules,  not  striate,  margin  at  first  incurved  and  bordered  by  the 
thickish  union  of  the  universal  and  partial  veil,  at  length  crenate- 
fringed  or  lacerate-appendiculate.  FLESH  firm,  thickish,  white. 
GILLS  free  or  attached  by  a  line,  reaching  the  stem,  moderately 
broad,  much  broader  in  front,  subellipsoid,  pure  white,  flocculose 
on  edge,  trama  divergent.  STEM  5-9  cm.  long  (rarely  up  to  13 
cm.,  l-!2  cm.  thick,  stout,  tapering  slightly  upward,  stuffed  by  loose 
pith,  then  hollow,  white,  at  first  huUious,  the  bulb  covered  by  a 
thick,  firm,  loose  VOLVA  which  is  margined  with  ovate  lobes,  the 
flesh  often  pinkish  or  salmon-colored,  especially  toward  base.  AN- 
XULUS  evanescent,  but  in  t\w  young  plants  the  gills  are  concealed 
by  the  very  thin  inner  veil.  Sl'OKl^S  elongate-oblong  or  sub- 
cj'lindrical,  obtu.se,  13-lG  x  5-7  micr..  sometimes  slightly  narrower 
toward  one  end,  white  in  mass.  BASIDIA  40-50  x  !)  micr..  elongate- 
clavate.  4-si)ored.  STERILE  CELLS  on  edge  of  gills,  in  Hated, 
pyriform,  variable  in  size.    ODOR  none  or  very  .slightly  of  radish. 

Gregarious.  On  sandy  ground  under  white  pine  in  open  groves. 
New  Riclimond.    September.  Infrequent. 

Known  by  the  fringed  margin  of  the  pileus,  the  large,  two-layered 
volva,  the  thin,  evanescent  inner  veil,  the  peculiar  <lelicate  innate, 
fibrillose  scales  on  the  cap  and  stem  and  the  large  subcylindric 
spores.  The  volva  is  entirely  immersed  in  the  sand;  it  splits 
usually  at  the  top  of  the  young  cap  into  ovate  lobes  and  at  length 
seems  spuriously  two-layered  below  by  the  separation  of  a  thick 
layer  of  the  bulb  so  that  finally  the  stem  is  removable  and  appears 
subcylindrical  at  base.  Rarely  the  volva  breaks  so  as  to  leave  a 
large  thick  piece  on  top  of  the  cap  as  in  A.  coccola  Scop.  In  some 
respects  it  approaches  A.  sprcta  Pk.,  but  diflers  distinctly  in  color 
and  spores.  Sometimes  the  surface  of  the  cap  is  beautifully  dotted 
by  the  pale  salmon-colored,  delicate  scales.  The  volva  may  reach 
a  large  size,  4  to  5  cm.  high  and  3  to  4  cm.  across.  The  inner  veil 
is  vei*j'  thin  and  often  remains  adnata  to  the  stem  at  first,  and 
appears  to  be  absent;  in  the  mature  plant  it  is  rarely  to  be  made 
out.  This  species  is  close  to  if  not  identical  with  A.  coccola  Scop, 
(sense  of  Boudier,  Soc.  Myc.  d.  France,  Bull.  IS,  p.  253  and  PI. 
13).  The  shape  and  size  of  the  spores  are  figured  and  described 
like  those  of  our  species.  The  margin  of  the  pileus.  however,  is 
said  to  be  always*  striate,  Saccardo  says  "sulcate."  On  the  other 
hand,  the  inner  veil  of  A.  coccola  is  said  to  be  very  thin  and  evane- 
scent, and  the  figures,  showing  the  volva.  are  very  suggestive  of 
our  plant.  Furtheraiore,  Ricken  ( Bliitterpilze,  under  A.  oroidea) 
quotes  Quelet  as  authority  for  the  statement  that  the  flesh  of  A. 
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coccola  assumes  a  letldisli  liue.  iSorne  coiisidei-  the  latter  species 
a  form  of  A.  ovoidca  Fv.  to  which  our  plant  canuot  be  referred,  but 
to  which  it  may  be  related. 

646.    Amanita  spreta  Pk.    (Deadly  Poisonous) 

N.  Y.  State  Mns.,  Rep.  187'J. 

Illustrations:    Atkinson,  Mushrooms,  Fig.  71,  p.  09,  1900. 
Plate  CXVIII  of  this  Eejmrt. 

PILEUS  7-12  cm.  broad,  ovate  at  first,  then  broadly  convex-ex- 
panded, pule  brown  to  umher-colorcd,  ofteu  unicolorous,  (jlnbrous  or 
with  a  few  large  patches  of  the  white  universal  veil,  slightly  viscid, 
iiiargiii  even  or  obscurely  striatulate.  FLESII  white,  soft,  thick, 
abrujjtly  thin  at  margin.  GILLS  crowded,  reaching  the  stem  and 
adnexed  by  a  decurrent  line,  rather  broad,  narrowed  behind,  sub- 
ventricose,  pure  white,  edge  finibriate-serrulate,  its  trama  with 
diverging  hyphae.  STEM  10-1.5  cm.  long,  stout,  10-20  mm.  tliick, 
equal  or  tapering  slightly  upward,  stuffed  then  hollow,  striate  and 
mealy  above  the  annulus,  subglabrous  or  subfibrillose  below,  tohit- 
ish,  not  bulbous,  inserted  at  base  into  the  rather  large,  thickish, 
persistent,  membranous,  sheathing,  white  VOLVA.  ANNULUS 
white  above,  tinged  umber  beneath,  thin,  membranous,  superior. 
SPORES  elliptical,  11-12  x  (I  7  inici-..  luiclcate  at  maturity,  smooth, 
white.    No  cystidia.    Basidia  l-spored. 

Solitary  or  gregarious.  On  sandy  soil,  in  the  pine  plains  of 
western  Michigan  now  covered  with  scrub-oak,  etc.,  where  it  is  fre- 
quent.   September.    New  Ricliiiioiid.  along  the  Kalamazoo  River. 

Known  by  the  sheathing  volva  and  the  bulbless  stem,  which  are 
both  deeply  immersed  in  the  sandy  soil  and  imitate  Amanitopsis 
vaginata  in  this  respect.  The  color  of  the  pileus  is  uniformly 
darker  than  it  is  given  by  Peck.  It  prefers  sandy  soil.  Its  stout 
habit  and  its  spoi*es,  as  well  as  the  base  of  the  stem,  are  strikingly 
different  from  A.  prirjiln/r'ui.  A.  c'uirrra  Bres.  of  Europe  also  lacks 
the  bulb  but  is  a  much  smaller  plant. 
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Section  II.  Universal  veil  splitting  in  a  cii'cular  line  between 
bulb  and  pileus  {circumscissile) ,  the  upper  half  adhering  on  the 
pileus  in  the  form  of  floccose  scales,  warts  or  pyramids,  the  lower 
half  adhering  to  the  bulb  or  the  base  of  the  stem  and  forming  abrupt 
inrolled  sheaths,  or  several  imperfect  rings.  The  universal  veil  is 
composed  of  globose,  inflated  cells,  at  least  in  the  upper  part. 

*Annulus  median  or  inferior. 

647.    Amanita  tomentella  Kromb.  (Suspected) 
Naturgetreue  Abbildungen,  1831. 

Illustrations:    Krombholtz,  ibid. 

Ricken,  Blatterpilze,  PI.  7G,  Fig.  1.    (As  A.  porphxjria.) 

PILEUS  4-9  cm.  broad,  convex  then  expanded,  umber-brown  or 
paler,  with  a  tinge  of  violaceous  (ecru-drab,  IJidg.),  almost  dry, 
radiately -silky,  shining,  covered  by  numerous,  delicate,  pulverulent- 
floccose,  appressed,  ash-colored  scales,  margin  even  and  decurved. 
FLESH  white  or  tinged  ashy  under  the  separable  pellicle.  GILLS 
white,  rather  narrow,  of  equal  width,  close,  free  or  decurrent  by 
a  line,  edge  minutely  fimbriate  and  sometimes  ashy-tinged.  STEM 
7-9  cm.  long,  tapering  ujiward  from  the  thick,  ovoid  bulb,'  stuffed 
then  hollow,  often  tcitlt  an  ashy  pulvcrulence  both  above  and  bcloiv 
the  distant  annulus,  innately  scaly  below,  whitish.  VOLVA  thick, 
circumscissile,  covered  with  tomentose  pulverulence,  its  margin 
thick,  short  and  somewhat  angled.  ANNULUS  median,  usually 
ample,  membranous,  thin,  persistent,  ashj^-colored  on  under  side, 
somewhat  striate  above.  SPORES  spherical,  8-9.5  micr.  in  diam., 
.smooth,  white  with  minute  aidculus. 

(Dried:  Cap  shining,  chestnut,  scales  paler;  gills  ](ale  ahitaccdus.  i 

Solitary.  In  conifer  and  mixed  woods  of  northern  ^licliigan. 
I.sle  Royale,  Houghton,  Muiiising.   August-October.  Infi'ecinent. 

I  have  restored  Krombholtz's  name  in  order  properly  to  limit 
our  plant.  According  to  r.diidicr  1.  iccnfitd  has  oval  spores,  11-12  x 
7-9  micr.  in  size.  Exce])t  for  this  discrei)ancy,  thi^;  form  would  be 
referred  to  that  species.  It  differs  fi'om  A.  porphyria  in  belonging 
to  this  section,  by  reason  of  its  circumscissile  universal  veil  and  the 
floccose  structure  of  the  scales  on  the  cap,  which  are  numerous; 
the  spores,  however,  are  the  same.  No  doubt  our  plant  is  one  of 
three  different  species,  which  are  closely  related.   It  is  easily  kaown 
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by  llic  asliv-coloi'cd  ]ml\ cnilciicc  on  caj)  and  sicni,  and  tlio  inodiaii, 
pendant  annnlus.  'I'lic  main  color  of  the  pilcus  Narics  Troni  nrnber- 
browu  to  drab,  with  an  obscure  linj^c  ol'  lilac  or  puri»lisli.  It  is  an 
autumnal  Amauita  of  the  conifer  loi-ests. 

648.    Amanita  recutita  Fr.  var.  (Suspected) 
El.icrisis,  1S3G-38. 

Illustration:    Michael  Fiilirer  f.  Pilzfreunde,  Vol.  r5.  No.  124. 

I'lLlOl'S  5-8  cm.  broad,  convex  plane,  di  v,  jiravish,  hioini  on  <Iisl\ 
disk  dotted  Aviih  jialchliUe  whitisii  scales,  striate  on  margin. 
FLESH  rather  thin,  Avliite.  CILLS  free  but  wiili  decnri.Mit  line. 
rather  narrow,  close,  wliite  or  whitish,  Irama  di\ ci'^cnl.  STiO.M  H-U 
cm.  long,  slcinhr.  7-1(1  mm.  thick.  .s-/7/,-//,  -while,  e-pial  a.boNc  the  small 
i-ounded  bull).  .\N\I'I>I  S  menilnanons.  lliiii,  sniipersislcnt,  dis- 
tant .nari-ow.  whitish.  VOLVA  sheathinj^'  but  siiorl.  iruncale.  thick- 
ish.  exlendini;  aliove  bulb,  Avhitish.  STOIfl^S  liroadly  elliplical. 
oval  to  stibpyriform,  11-1:5x7-0  micr.,  variable  in  .shape,  smooth, 
white.  BASIDIA  40-4.")  x  10  micr.,  attenuated  downward,  4-.spoi'ed. 
ODOR  none. 

On  sandy  soil,  coniferous  region,  under  thickets.  ZS'ew  Richmond. 
September.  Rare. 

This  species  is  distinct  from  A.  porphnrUi  and  A.  tomcntella, 
W'hich  it  imitates  in  size  and  coloring,  and  by  its  large  spores.  It 
differs  also  from  A.  porpliyria  in  the  mode  of  breaking  of  the  uni- 
versal veil,  the  greater  part  of  which  reni.iins  at  the  base  of  the  stem 
in  the  form  of  a  thimble.  The  spoics  a.^ree  with  the  species  as 
known  to  Boudier.  (Soc.  Myc.  d.  Fiance,  liuU.  18,  p.  2.59.)  The 
striations  of  our  plants  extend  halfway  to  the  center  of  the  cap  and 
this  seems  to  be  an  aberrant  feature,  although  the  descriptions  by 
European  authors  are  not  very  full. 
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^'Anmtlus  superior. 
649.    Amanita  mappa  Fr.    (Deadly  Poisonous) 
Hymen.  Europ.,  1874. 

Illustrations:    Cooke,  111.,  PL  4  f shape,  etc.,  but  not  with  the 
colors  of  the  American  plant). 
Bresadola,  Fungli.  nian<;-.  e.  vel.,  PI.  5. 
Rolland,  liull.  dc  la  soc  .Mvc.  de  France,  PI.  IV,  Fig-.  1. 
Ricken,  ni;i1ter]>il7.c.        77.  l^g.  1'. 

Atkin.son,  ^lushrooms,  V\<j^.  r,s,  |i.  ,".s  (as  .1.  jihaUoidcs) ,  1900. 
Hard,  Mu.'^hrooms,  Fig.  L'4.  ]».  :;.">.  l!tOS. 

PILEF'S  4->!  cm.  Iiroad,  convex  tlien  ex])anded,  usually  very 
regular,  iiiarf/iii  crcii.  FLESH  while,  not  very  thick.  (IILLS  free 
or  aduexed  hy  a  line,  close,  medium  hmad,  irliilc  STEM  subcylin- 
drical  above  tlie  rcri/  hroad,  ahnipl.  suhilcpn'sscd  hiilb.  stuffed  tlien 
hollow. 

Tliere  are  two  foims  with  us:  (A)  PILEFS  xuiolni-iniihcr  vary- 
ing to  dark  olirc,  sometimes  almost  white,  often  paler  in  color  or 
umber  color  only  i)resent  on  disk,  the  rest  being  whitish  covered  with 
floccose  soft  scales,  the  u})})er  part  of  the  universal  veil.  STI'LM 
with  a  very  abru]»t,  depressed,  margined  bulb  above  the  edge  of  which 
the  margin  of  tlie  cireuniscissile  volva  may  project  slightly,  Imlb 
rounded  below,  surface  of  stem  glabrous  or  nearly  so,  white  or 
tinged  smoky  brown.  SPOKl^S  globular,  8-9  micr.,  apiculate.  AN- 
NULUS  superior,  wliite,  membranous.  VOLVA  evanescent  on  bulb, 
but  remaining  on  caj).  This  form  is  usually  confu.sed  with  .4.  phal- 
loidcs. 

(B)  PILEUvS  ijcUoici.sh-icJiite  in  stra ir-color.  rarely  approaching 
suli)hur-yellow,  covered  witli  more  or  less  ])ersistent,  poccosc,  sordid- 
white  or  pale  brownish  scales.  GILLS  with  edge  floccose-crenulate, 
due  to  globose-]tyrifoi-ni  sterib_>  cells,  its  trama  with,  divergent 
hyphae.  STEM  with  dvprrsscd  .sa ii<  ri  shaped  wide  bulb,  \\\>  lo  cm. 
diameter,  cylindrical  above,  1(1  l.">  mm.  thick,  pallid,  or  tinged  very 
slightly  with  drab,  almost  glabrous,  G-9  cm.  long.  ANNL^LUS 
superior,  st raw-colored  as  a  rule,  membranous,  rather  ample. 
VOLVA  appressed  on  the  bull),  its  short,  thick,  cup-nuirgin  free  from 
stem  and  leaving  a  space  between  it  and  the  stem,  larely  obtusely 
short-lobed.  SPOUI'S  iKrfcclli/  (/lahiihir,  with  an  abrui)t  apiculns, 
7-9  micr.  diameter,  or  smaller  when  immature,  granular  within, 
white. 
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Form  (B)  is  aiitniniial,  rarely  appearing  before  September,  when 
it  is  common  tliroughout  the  State.  September  to  November  (earli- 
est record  August  25(li,  latest  November  2).  It  seems  to  i)refer 
sandy  soil,  but  also  occurs  iu  sandy-day  soil.  Woudier  says  it  seems 
to  be  lacking  in  clay  soil  in  France;  lie  also  gives  spores  slightly 
larger.  Found  iu  wiiite  pine  or  iicuilock  I'oicsls,  as  well  as  in  oak, 
maple,  etc.  IJotii  forms  have  a  circuniscissile  volva,  the  upper  part 
of  which  is  Hoccose  in  structure,  the  lower  membranous.  It  is  tliere- 
fore  internicdinic  between  llie  first  and  second  sections.  The 
European  form  is  said  to  liave  a  uaiiseous  odoi-.  It  is  poisonous  like 
A.  phalloidcs.  The  spores  of  the  yellow  foiin  are  entirely  spherical 
and  the  apicnlus  is  abrupt  and  very  slender  and  short;  in  this  it 
differs  fronr/l.  phaUohks,  wliich  has  spores  wilii  the  si)heric;'d  shape 
but  on  the  side  of  the  apicuhis  becomes  somewiiat  o\  ate  jtointed,  the 
point  ending  in  a  rather  stout  apicnlus;  this  diameter  is  therefore 
a  few  microns  longer,  sometimes  10-12  micr.  long  to  0  broad. 

650.    Amanita  muscaria  Fr.    (Deadly  Poisonous) 
Syst.  :\Iyc.,  1S21. 

illnstralions :   Gibson,  Our  I'^dible  Toadstools  and  Mushrooms, 

PI.  IV  (colored),  1805. 
Farlow,  Bull.  No.  Ki.  V.  S.  Dept.  Agr.,  PI.  22,  copied  by  Hard, 

Mu.sh rooms.  Fig.  i:;.  ]!H)8. 
Atkinson,  ISFushiMXinis.  Frontispiece  (colored),  also  PI.  12-1:5, 

Figs.  52,  53  and  54.  1!)00. 
Marshall,  Musliroom  Book,  PI.  Ill  (colored),  1905. 
Murrill.  Mycologia.  Vol.  5,  PI.  85  and  PL  87,  Fig.  3. 
Mcllvaine,  Amer.  Mu.shrooms,  PI.  IX,  1900. 

PILEUS  8-20  cm.  broad,  at  first  ovate  or  heinisplierical,  then 
broadly  convex  to  i)lane,  viscid  wiien  young  and  moist,  i/rUoir,  .some- 
times orange  or  or<niL;('  red.  rarely  wliitisli.  cor(  r(  d  irith  numerous, 
ichitish  or  pale  i/i  Ihiirixli  n-in  ls.  margin  at  matiiriiy  slKjhthj  striate. 
FLESH  white,  or  yellowisli  niider  the  sej^ai  ;i!ilc  jiellicle.  CILLS 
I'eaching  the  stem,  imt  free  or  decurrent  by  a  line,  crcfw  ded,  1)roadest 
toward  front,  }r]iilr.  STEM  10-20  cm.  higli.  iMuial  or  tapering  up- 
ward, loosely  sii'.ncd  tlien  hollow,  ovate  ltull)(»us  below,  v:lute  or 
tinged  yellow,  w  ith  a  white  annnlns  above,  ilie  lower  half  flocco.se- 
scaly  oi-  somewhiii  hiceiate,  and  near  the  l)nil)  prodded  iritli  prom- 
inent coiiccittrir  scales  or  rings,  which  are  the  reniaius  oi  the  )>roken 
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veil.  ANNULUS  large,  thick,  superior,  white.  VOLVA  is  much 
torn  and  surrounds  the  bulb  and  the  stem  just  above  the  bulb  in 
the  form  of  scales  or  rings.  SPOKES  broadlj^  oval,  9-10.5  x  6-7.5 
micr.,  smooth,  usually  with  a  large  oil-globule  nearly  filliug  the 
spore,  obliquely  apiculate,  white.  ODOR  and  TASTE  usually  in- 
sipid in  the  fresh  condition  of  the  mushroom;  its  poison  when  ex- 
tracted is,  however,  extremely  bitter. 

(Dried:  More  or  less  ochraceous  to  alutaceous  throughout,  the 
scales  on  pileus  always  paler.) 

Gregarious  or  closely  massed,  often  in  large  fairy  rings.  In 
tliickets  of  pojjlar,  wood-lots  of  oak  and  maple,  forests  of  pine  or 
hemlock,  cemeteries,  roadsides,  etc.,  widely  distributed  tlirou ghaut 
the  State.  Sometimes  on  poor,  gravely  soil,  sometimes  in  swampy 
poplar  woods,  usually  on  denuded  or  pastured  ground  if  found 
under  conifers.    July  October.  Frequent. 

One  of  the  most  showy  and  attractive  mushrooms  of  the  State. 
Known  by  its  size,  its  yellow  caps  ornamented  with  whitish  patches, 
its  white  gills  and  scaly  bulb.  .1.  frostia iia  and  A.  pacocoiiia  have 
similar  colors,  but  are  much  smaller.  In  Europe,  the  colors  are 
bright  scarlet  and  very  striking.  With  us  this  fonii  does  not  occur. 
Our  species  is  really  a  color-variety  of  the  European  plant,  much 
like  that  which  European  mycologists  name  var.  jormoso, 
except  that  our  plant  has  white  scales  on  its  pileus.  A. 
flavorulescens  has  soft  yellow  scales  but  is  otherwise 
much  different  from  var.  formosa  as  described,  with  which 
it  must  not  be  confused.  I  have  no  record  of  the  European 
var.  formosa,  and  am  not  sure  that  it  exists  in  this  country.  The 
color  of  A.  jiiHScan'a  varies  somewhat,  and  in  deep  shaded  places 
may  be  white;  this  is  var.  alha.  The  stately  var.  regalis  with  a  pale 
liver  colored  cap  has  not  been  found  in  the  State,  although  I  have 
seen  it  in  Sweden;  it  is  very  large.  In  wet  silualions  the  veil  may 
split  as  in  the  preceding  section  and  leave  the  cap  bare;  this  is 
var.  puellaris  and  is  usually  smaller. 

The  deadly  A.  muscaria  has  fcio  uses.  Its  poison  may  yet  be 
found  to  be  of  medicinal  value,  and  the  eaidy  settlers  used  an  infu- 
sion of  it  to  make  "fly  paper,"  which  was  an  effective  remedy  for  the 
troublesome  house-flj^ — sometimes,  but  wliich  caused  disaster  if  small 
children  partook  of  it.  It  is  a  delightful  object  for  the  artistic  eye 
of  the  nature  lover  but  in  all  other  respects  a  menace. 
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651.    Amanita  frostiana  Pk.    (Not  Poisonous) 
N.  Y.  State  Mus.  IJep.  33,  1880. 

Illustration:    Atkinson,  Mushrooms,  Frontispiece,  Fig.  2  (col- 
ored), 1900. 

PILEi'S  :!  ()  cm.  broad,  convex  or  expanded,  bright  orange  or 
yellow,  only  slightly  viscid,  decorated  with  yellowish  scales  or  warty 
patches,  which  are  sometimes  lacking,  striate  on  margin.  GILLS 
free,  white  or  slightly  tinged  with  yellow,  close,  broadest  toward 
front.  STEM  5-8  cm.  long,  4-5  mm.  thick,  white  or  yellowish, 
sliifjcil,  bearing  a  slight,  sometimes  evanescent  annulus,  tcith  a 
distinct  'bulb  which  is  marffined  above  villi  a  colldr  like  ring.  AN- 
NULUS superior,  thin,  fragile.  VOL\  A  lloccosc mciiiljranou.s,  ad- 
hering on  bulb  in  concentric  scales  or  i)roniiiient  rings  as  in  A.  mus- 
caria,  but  less  marked.  SPOKES  globose.  7.5-10  micr.,  smooth, 
white,  granular  within. 

Solitary  or  few.  On  very  rotten  hemlock  logs  and  debris,  in 
hemlock  and  mixed  woods  of  the  northern  pin  t  of  the  State.  Huron 
Mountains,  ^Marquette.   August-September.    I  iiri  ('(|ii(  iit. 

This  species  is  doubtless  most  often  confused  with  A.  flavocoyiia 
which  is  sometimes  of  similar  size  but  has  a  universal  veil  composed 
of  a  iJowderj'  yellow  subsrance.  and  whose  bulb  has  therefore  a 
different  appearance.  A.  i i-osi i<ni<i  nitjiears  more  like  a  small  form 
of  A.  muscaria  and  prefers  shady  cimiler  Avoods,  while  .1.  flavoconia 
is  more  common  in  the  southern  part  of  the  State  in  frondose  woods, 
even  in  the  open.  Mcllvaine  says  it  becomes  reddish-orange  to  scar- 
let farther  south  and  imitates  A.  cacsarea  in  color;  but  no  cihi I nsion 
should  be  possible  between  the  two  since  they  have  diUVi  t'iil  \(d\  as. 
A.  frostiana  has  globose  spores;  A.  vinscaiid  has  oval  spores;  be- 
sides the  spores,  the  size  seems  the  only  important  diiference.  Ford 
and  Sherrick  found  it  contained  no  deadly  poison. 

652.    Amanita  cothurnata  Atk.  (Suspected) 
Studies  of  Amer.  Fungi,  Mushrooms,  etc..  1000. 

Illustrations.  Ibid.  Figs.  08,  00,  70,  ]>p.  07-08. 
riai-d.  .Miisliinoiiis,  Fig.  20.  p.  37. 
PI.  ("XIX  of  I  his  Keport. 


P ILEUS  3-8  cm.  broad,  at  first  globose  to  hemisi)herical,  then 
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convex-expanded,  viscid,  especially  when  moist,  white,  sometimes 
slightlj'  tinged  on  centre  with  yellow  or  tawnj^-olive,  covered  toith 
numerous,  ichitc  floccose  scales,  margin  finely  striate  when  mature. 
GILLS  free,  remote,  rounded  behind,  crowded,  white,  broader  in 
front,  edge  Horcose.  STl'LAI  G-12  cm.,  cylindrical,  even,  white,  hollow, 
minutely  tloccose  >.caly,  witli  a  large  oval  bulb  below.  ANNULUS 
superior,  white,  rather  })ersistent.  VOLVA  forming  a  close-fitting 
covering  for  bulb  and  ending  above  the  bulb  by  a  circular  roll  which 
is  often  abrupt.  SPOIJES  globose,  S  9  micr.,  smooth,  white,  almost 
filled  by  a  large  oil  globule. 

Gregarious.  In  oak  and  maple  woods.  Ann  Arbor,  Detroit. 
July-August.  lnfre(iuent. 

Have  seen  only  the  j)urc  white  form  in  Michigan.  This  species 
approaches  A.  paitthcriiid,  common  in  Euroi)e.  The  latter  has  a 
brown  to  fawn-colored  pileiis  which  is  long-striate  and  has  whitish 
warts;  its  annulus  is  m('<lian,  and  there  are  usually  several  oblique 
rings  of  the  volva  a  little  above  the  bulb.  Murrill's  figure  in  My- 
cologia,  Vol.  5,  PI.  87,  is  not  of  a  typical  plant.  A.  cothurnata  has 
the  bulb  abruptly  terminated  by  a  close-fitting  roll;  its  cap  may 
have  a  slight  tinge  of  umber  or  yellow  on  the  disk.  Quelet  and 
Battaile  give  the  spores  of  A.  imntherina  as  oval-elongate,  10-12 
micr.  long;  Karsten  and  Smith  give  them  8-9x4-5  micr. 

653.    Amanita  chrysoblema  Atk.  sp.  nov.    (Probably  Deadly 
Poisonous) 

Illustration :  Plate  CXX  of  this  Report. 

PILEUS  8-10  cm.  broad,  convex-expanded,  pure  white,  densely 
covered  with  white  floccose  patches  or  scales,  viscid,  margin  finely 
striate.  (JILLS  free,  somewhat  remote,  iiarroiv,  close,  u-Jiilc,  ])lane. 
heterophyllous.  STE^l  stout,  10-14  cm.  long,  1  cm.  thick  above, 
tapering  p-om  the  clavatc-hulhous  base,  2  cm.  thick,  stuffed  by  a  pith 
then  hollow,  vei-y  torn-scaly  below  annulus,  fioccose  above,  white, 
bulb  and  lower  part  of  stem  somewhat  adorned  by  narrow  thick 
rings,  the  remains  of  the  volva.  ANNULUS  superior,  rather  ample, 
thin,  pendant,  somewhat  distant,  irhitc  except  a  sprinkling  of  yelloiv 
floccules  on  upper  side.  VOLVA  floccose,  rather  fragile,  white,  in 
broken  rings  on  bulb  and  lower  stem.  SPORES  broadly-elliptical, 
9-10x6-7  micr.,  smooth,  white,  granular  within. 

Solitary.  On  the  gi'ound,  in  the  edge  of  a  sphagnum  swamp. 
September-October.   Ann  Arbor.  Rare. 
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Differs  from  A.  cothurnata  in  its  bulb  and  annulus  characters, 
•  and  in  its  elliptical  spores.  The  scales  of  the  stem  are  due  to  its 
torn  surface  and  i)oint  upward.  The  lioccose  structure  of  the  uni- 
versal veil  and  its  manner  of  breaking  separates  it  from  A.  verna,  A. 
phalloidcs  and  A.  virosa.  The  yellow  floccules  on  the  annulus  are 
a  character  peculiar  to  this  species.  A.  crenulata  differs  from  A. 
chrysohlcma  in  its  very  evanescent  volva,  in  its  gills  wliich  reach 
the  stem  and  have  a  strongly  floccose  edge,  the  floccules  of  Avhich 
are  sometimes  yellow,  and  in  its  nucleate  spores. 

654.    Amanita  solitaria  Fr.    (Edible,  but  use  caution) 
Syst.  Myc,  ISl'l. 

Illustrations:  Alkinscui.  Muslirooms,  PI.  21  and  22,  1900. 

Gillet,  Chamj)ignons  de  France,  No.  10  (as  A.  pcllita),  No.  8 

(as  A.  echinocephala) . 
Cooke,  111.,  ri.  939. 
A'ar.  (A  I  ( A.  .strobilifonnis) '? 

PILEUS  10-15  cm.  broad,  globose-hemispherical  at  first,  finally 
expanded-plane,  at  an  early  stage  covered  by  large,  firmly  adhering, 
pyramidal  xcarts,  when  expanded  dotted  with  floccose,  rather  soft, 
brownish  warts,  not  striate,  whitish.  FLESH  white.  GILLS  free 
or  almost  so,  crowded,  narrow,  white  or  tinged  cream-color,  edge 
entire.  STEM  10-15  cm.  or  more  in  length,  solid,  rooting  napiform- 
bulboiis  at  first,  then  elongated  and  1-2  cm.  thick,  the  thick  bulb  at 
the  first  concentrically  corrugated  by  thick,  pointed  Avarts,  when 
full  grown  oval  ending  below  in  a  large,  tapering  "root" 
which  penetratos  the  soil  deeply,  the  bulb  then  covered  with 
smallci-.  s(  jiticicd  w  nris.  liecoming  almost  glabrous  upward  to  the 
ring,  whitisli.  ANNTLCS  ];eii(l;uit.  ajdcal,  white  then  dingy  yellow- 
isli  and  (lisapitcaring.  Sl'ORl-^S  variable  in  shape,  9-12x0-7.5  micr., 
elliptical,  smooth,  white.    ODOR  none  at  any  stage. 

Solitaiy  on  the  ground  in  low  woods  of  maple,  oak,  etc.  Ann 
.^.rbor.    Augtist.  Infrequent. 

The  spore-measurements  agree  with  the  spore-measurements 
by  Bresadola,  but  not  at  all  Avith  his  figure  (Fungh. 
Mang.  et.  vel.,  PI.  8),  Avhich  shows  the  surface  of  the  stem  torn-scaly 
like  the  surface  of  an  open  i)inp  cone.  It  is  more  like  the  forms 
photographed  by  Atkinson  ( Mnsliidoiiis.  PI.  21.  1900),  except  for 
the  more  napiform  bulb  and  larger  .spores.   Authors  disagree  widely 
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as  to  the  characters  of  A.  solitaria  and  .1.  st robilifoniiis.  Boudier 
(Soc,  Myc.  de  France,  Bull.  18,  1902)  diffeien  1  iates  .1.  xoUtaria  by  its 
larger  spores,  13-15  x  8-10  micr.,  by  its  floccose,  thinner  warts,  by 
the  thin,  fragile  and  the  cream-colored  annuliis ;  and  his  .4.  strobili- 
formis  has  spores  10-1:5  x  G-8  niicr.,  a  tnrhiiiate,  napiloim  bulb,  and 
grayish  cap  covered  with  very  large,  Ihirk,  adnate  angular  scales. 
Kicken  (Blatterpilze)  reverses  the  spore  size  and  also  considers 
them  smaller:  9-10x5-0  micr.  for  A.  solitaria;  12-14x8-9  for  A. 
strobilifonnis;  at  the  same  time  his  other  characters  agree  pretty 
well  with  those  of  Boudier's  description  of  the  two  species.  Both 
Bresadola  and  Atkinson  consider  the  two  species  identical  under 
A.  solitaria,  assuming  that  great  variations  occur  in  the  nature  of 
the  scales  on  the  cap  and  stem,  and  in  the  shape  of  bulb  and  stem. 
That  weather  conditions  cause  great  variation  in  thesje  plants, 
whether  a  single  or  composite  si)ecies,  is  quite  certain.  But  with 
such  data  as  those  given  above,  as  to  size  of  spores,  it  becomes  neces- 
sary to  explain  by  further  studies  the  discrepancies  reported  by  these 
eminent  mycologists. 

All  European  mycologists  agree  in  omitting  any  mention  of  an 
odor  of  chloride  of  lime.  Hard  and  Mcllvaine  report  both  A.  soli- 
taria and  A.  strobiliformis  with  such  an  odor.  I  infer  from  this  that 
American  plants  which  have  often  been  referred  here,  belong  to 
A.  chlorinosma  Pk.  or  one  of  its  varieties. 

655.    Amanita  chlorinosma  Pk.    (Edible,  but  use  caution) 

Torr.  Bot.  Club.  Bull.,  Vol.  6,  1878. 
Bot.  Gazette,  Vol.  IV,  1879. 

Illustration:   Hard,  Mushrooms,  PI.       Fig.  22.  1908.   (As  A. 
strobiliformis.) 

PILEUS  8-15  cm.  or  more  broad,  subglobose  at  first  then  convex 
to  expanded,  white  or  tinged  diuuy  cream-color,  surface  with  a 
very  variable  covering  ©f  doi-sr  irliiir  jlnccose  scales  or  warts,  some- 
times mealy-floccose,  sometimes  as  rounded  masses,  sometimes 
pyramidal  pointed  warts,  alicaijs  floccose  in  structure,  except  in 
age  they  may  become  hard  and  adherent,  sometimes  few  and  large 
then  again  smaller  and  numerous,  margin  appendiculate  with 
shreds  of  veil.  FLESH  thick,  compact,  pure  white,  thinner  on 
margin.  GILLS  free  or  adnexed  hy  a  point,  relatively  narrow,  sub- 
ventricose,  broader  in  front,  white  tinged  cream-color,  edge  minutely 
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flocculose.  STEM  (i-15  cm.  long,  rooting,  root  up  to  10  cm.  long, 
ventricose  varying  to  napiforni  and  then  very  thick,  up  to  3  cm.  at 
bulb,  equal  upwards,  firm  and  hard,  solid  below;  spongy-stuffed 
within  the  hard  outer  rind,  sometimes  becoming  cavernous,  floccose- 
torn  from  bulb  to  annulus,  often  concentricjill  v  Him  cose  near  l)iilh, 
white.  ANNULUS  fragile,  lacerated,  sonifliiiics  icmaining  as  a  , 
ring  with  margin  quite  torn,  sometimes  adhering  to  gills  or  margin 
of  pileus.  VOLVA  densely  floccose,  wliite,  mostly  left  on  pileus, 
sometimes  attached  to  bulb  or  stcMii  as  floccose,  irregular  concentric, 
soft  scales.  SrOKES  not  l<n;/c.  sii'x.lT  micr.,  varying  in  both 
dinuMisions.  Young  immalurc  sjxues  aie  spherical  tlien  ovate, 
vllipticdl  (it  iiuituritji,  granular  within.  ODOR  stroiuf  of  (■hloiiiie 
or  chlofkJc  of  lime,  d isat/rccdhlc. 
(Dried:.    Din- v  w  hile  i 

Solitary  or  gregarious.  In  woods  on  the  ground,  often  on  Iiard, 
gravelly  soil.    Lansing,  Detroit.  Infrequent. 

Tlie  original  descrijttioii,  coj)!*'!!  Ity  ^Icllvaine,  was  made  by  I'eck 
from  a  single  specimen.  Austin  the  linder,  also  i)ublished  a  descrip- 
tion at  the  same  time.  Since  tiie  plant  is  very  variable,  in  the 
manner  so  fully  (ies(  ribefl  for  .1.  soUtaria  by  Atkinson  in  his  mush- 
room book,  the  original  description  must  naturally  have  many 
short-comings.  Hence  I  will  assume,  until  we  have  fnither  data, 
that  all  our  plants  with  the  strong  chlorine  odor  belong  \inder  this 
species. 

Like  ^1.  solilarin,  A.  chloriiiosnui  is  a  large  and  striking  species, 
usually  pure  white,  becoming  dingy  cream  color;  the  surface  of  the 
whole  plant  is  sometimes  thick  with  a  mass  of  cottony  scales.  The 
spores  have  been  found  variable  and  add  to  the  confusion  of  species. 
Under  the  microscope  the  young  and  matured  spores  are  shown 
detached.  The  young  s])oics  naturally  measui-e  much  less  than  the 
mature  spores.  A.  rddicutu  \'k.  i  IJiill.  Toi  i'.  P>ot.  ('lub.  Vol.  27,  p. 
609)  is  desciibed  as  Inning  large  and  firm  scales;  the  odor,  the 
spores  and  the  i-ootiiig  stem  aie  the  same  as  in  A.  chlorinosma.  It 
seems  to  bear  the  same  relation  to  .1.  chlorinosma  as  A.  strohili- 
formis  bears  to  A.  solitar  ia. 

656.    Amanita  russuloides  Pk.  (Suspected) 
N.  Y.  State  Mns.  Eep.  25,  1873. 

PILEUS  5-12  cm.  or  more  broad,  ovate  at  first,  then  convex-ex- 
panded, pale  ycllotv  or  straio  color,  paler  on  margin,  surface  viscid. 
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covered  with  whitish,  floccose  warts  which  are  often  lacking  en- 
tirely or  in  part,  margin  markedly  tuJjercaJate-striate,  striae  1  to 
3  cm.  long.  GILLS  ichite,  free  or  at  lirst  reaching  the  stem,  crowd- 
ed, rather  narrow,  broadest  in  front  and  tapering  to  stem.  STEM 
8-15  cm.  long,  tapering  tipiccrd  from  bulb,  varying  in  thickness  5-10 
mm.  at  apex  to  8-20  mm.  above  l)nlb,  bulb  1.5  to  2.5  cm.  thick, 
stuffed  by  webby  ]»ith  then  hoUow  or  caNcrnous.  ichitc,  glabrous 
or  librill<)s<'-ll(Hcoyc,  1lie  c()rt(\\  souicl iiiics  siiuai-i-osc-loni.  AN- 
NULUS  superior,  thin,  inoslli/  cnntt  sc  iil .  sunietiiucs  h)Osened  and 
near  the  bulb,  edge  somci  iuics  iloccosc.  \'()LA'A  circnmscissile, 
thin,  fragile,  often  diaappGaring  ov  rnrining  at  lirst  a  few  subcon- 
centric  delicate  rings  on  bulb.  SP()K!]S  !)-10  x  5-G  micr.,  elliptical, 
miclcate  when  mature,  smooth,  white,  apiculate. 

Gregarious,  rarely  subcacsiiitusc,  orten  iu  large  circular  patches. 
On  the  sand  i)lains  along  the  Kalamazoo  Kiver,  originally  white 
pine  forest;  now  scrub  oak,  etc.  Xew  Kichmond.  Abundant  locally. 
September. 

Know^n  by  its  peculiar  long  tuberculate-striae  on  the  margin  of 
the  pileus  and  its  thin  evanescent  volva.  The  annulus  sei)arates 
and  breaks  early,  and  often  clings  to  the  apex  of  the  bulb,  simulat- 
ing the  species  with  close-htting  inrolled  volva.  It  was  found  in 
great  abundance  all  over  the  oak-barrens  about  New  Kichmond 
during  September,  1910,  and  is  partial  to  sandy  soil  which  clings 
to  its  caps. 

This  species  cannot  be  A.  junquilha  Quel.,  as  some  authors  in- 
timate. The  spores  are  larger,  tlie  colors  paler  and  the  long  stria- 
tions  are  markedly  tuberculate. 

Section  III.  l^niversal  veil  friahle  and  pulverulent-floccose,  cir- 
cumscissile,  fugacious.  Pileus  with  soft  floccose  masses  or  warts, 
rarely  bare.  Bulb  of  stem  bare  or  with  flocculent  masses  which 
soon  vanish. 

657.    Amanita  rubescens  Fr.    (Edible,  but  use  caution) 
Syst.  Myc,  1821. 

Illustrations :    Fries,  Sverig.  iitlig.  u.  gift.  Svainp.,  PI.  74. 
Cooke,  TIL,  Plate  1103. 
Bresadola,  Fungh.  mang.  e  vel.,  PI.  9. 
Gillet,  Champignons  de  France,  No.  16. 
Patouillard,  Tab.  Analyt.,  No.  303. 
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Kickeu,  BUitteipilze,  I'l.  SO,  Fi<^-.  1. 

Atkinson,  Mushrooms,  I'lates  1!),  20,  and  Fig.  73,  1900. 
Hard,  Muslirooms,  Fig.  27,  1908. 
Plate  CXXI  of  this  Keport. 

PILEUS  5-12  cm.  broad,  oval  at  ftrst,  then  broadly  convex  or 
campanulate,  sometimes  expanded,  ohlusc,  subviscid  when  moist, 
]}alG  hroicnishhiijl  lo  sotd'id  rcddi.sh-hroiru,  covered  with  tloccose 
masses  or  soft  wai  ts  which  are  whitish,  grayish  or  reddish-stained, 
margin  even  or  obscurely  striatulate.  FLESH  soft,  thin,  whitish, 
hccojii'nifi  reddish-stained  when  bruised  or  in  age.  GILLS  narrowed 
toward  stem  and  free,  iiKjderately  broad  in  front,  close,  n  Jtite  or 
u-]iUis]i,  edge  pulverulent  under  lens.  STE^M  10-20  cm.  Jong,  8-15 
mm.  thick,  subcylindrical  above.  cla\ at('-bull)oiis  to  rouinled-ltulbuus 
below,  stuffed,  sul)glabr(»us,  even  or  the  ai)ex  slightly  striate  and 
mealy,  pink-tinged  witliin  and  without,  dull  red  where  bruised. 
ANNULUS  hroad,  superior,  mend)ranous,  fragile,  often  striate  on 
tlie  upper  side.  VOLVA  mostly  lacking,  evanescent,  grayish. 
SPOKES  elliptical,  7-9x6  micr.,  when  mature  (immature  plants 
shedding  smaller  spores),  smooth,  white. 

Solitary  or  scattered.  In  oak  and  maple  woods  of  southern 
Michigan,  mixed  woods  of  conifer  regions;  it  seems  to  prefer  clay 
soil.  Especially  common  in  open  or  pastured  woods.  Throughout 
the  State.  July  to  September,  far  more  common  in  July.  Edible. 

The  color  is  quite  variable,  soon  tinged  with  the  reddish  stains 
which  separate  this  species  frf)in  all  others  excei)t  .1.  fiavonihcscens. 
When  fresh  the  flesh  turns  red  rapidly  where  bruised.  Tlie  stem  has 
a  rather  hard  cortex  in  dry  weiitlier  which  cracks  across  and  peels 
in  part.  Sometimes  there  are  minute,  reddish  or  tawny  scales  on 
the  stem.  The  spores  are  1  to  2  micr.  shorter  than  in  the  European 
plant  as  shown  in  specimens  I  have  from  Sweden,  and  by  the 
measurements  given  by  Eoudier.  Cooke  in  the  Illustrations  refers 
to  shorter  spores,  so  that  they  were  probably  immature.  It  is  easy 
to  find  expanded  specimens  whose  spores  are  not  fully  developed. 
The  annulus  is  usually  large  and  pendant.  It  is  edible.  l)ut  one 
must  be  extremely  careful. 
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658.    Amanita  flavorubescens  Atk.  (Suspected) 
Join-,  of  Mycology,  ^'ol.  S,  1902. 

Illustrations:    Murrill,  Mycologia,  Vol.  5,  PI.  87,  Figs.  4  and  7. 
Plate  CXXII  of  this  Report. 

PILEUS  10  cm.  broad,  convex  to  expanded,  covered  with  floe- 
cose  or  poicdcry  chrome- ijcllow  patches  or  masses,  which  are  easily 
rubbed  off,  beneath  wiiicli  the  surface  is  lemon-yellow  to  brownisli 
on  disk,  margin  even  or  faintly  striatulate.  FLESH  thin,  yellow- 
ish. GILLS  ichite,  long-elliptical,  rather  narrow,  .free  or  adnexed 
by  a  line,  close.  STEM  8-13  cm.  long,  G-12  mm.  thick,  white,  cover- 
ed above  with  fine  floccose  yellow  scales,  below  with  reddish  scales, 
its  base  ending  in  an  oval  bulb,  stuffed  then  hollow ;  its  flesh  turn- 
ing slowly  reddish  when  bruised.  ANNULUS  superior,  distant, 
thin,  membranous,  fragile,  yellow  below,  white  above.  YOLVA 
yellow,  powdery,  evanescent.  SPORES  oboval,  8-10  x  G-S  micr., 
smooth,  granular  within;  basidia  -l-spored. 

Solitary  or  gregarious.  In  frondose  woods  mixed  with  Larix. 
Ann  Arbor.    Rare.  July. 

The  bright  yellow  volvji,  annulus  and  margin  of  pileus,  and  the 
reddening  of  the  flesh  of  the  stem  are  its  chief  distinguishing  char- 
acters. The  pileus  may  be  entirely  yellow  at  first,  becoming  red- 
dish or  sordid  brown  in  age. 

659.    Amanita  flavoconia  Atk.  (Probably  Poisonous) 
Jour,  of  Mycology,  Vol.  8,  1902. 

Illustrations:   Hard,  Mushrooms,  Fig.  15  (as  A.  frostiana). 
Plate  CXXIII  of  this  Report. 

PILEUS  3-8  cm.  broad,  convex  then  expanded,  obtuse,  viscid, 
chrome  j-ellow  to  orange  yellow,  covered  with  numerous,  yeUoxv, 
flocculent  masses  of  the  universal  veil,  which  are  easily  rubbed  off, 
sometimes  bare,  margin  even.  FLESH  thin,  white.  GILLS  free, 
close,  medium  broad  to  narrow,  white,  edge  niinuteh-  fimbriate, 
trama  with  divergent  hyphae.  STEM  G-10  cm.  long,  5-10  mm. 
thick,  stuffed  then  hollow,  straight  or  flexuous,  subequal,  covered 
with  flocculent  scales  wliich  are  sometimes  tinged  sulphur-yellow, 
yellow-pulverulent  above  annulus,  bulbous.  ANNULUS  superior, 
membranous,  sulphur-yellow  to  chrome-yellow.   VOLVA  evanescent, 
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yellow  j:iilv(M  iil('iit  ;i1  liisl  ndlicring  to  bulb  as  small,  chromo-ycUoNV, 
pnlvcnilciit  masses.    Sl'OKl^H  oval,  G-9x4-5  micr.,  white,  smooth. 

Solitary  or  scattered.  In  low,  conifer  or  frondose  woods,  amonj? 
decayed  debris,  on  mosses,  etc.  Throughout  the  State :  Ann  Arbor, 
Detroit,  Palmyr;!.  New  Kiclniiond,  IJay  View,  Munising,  Marquette, 

Houghton.     July-Si'iileiiiliei-.     ( ■oiinnoii. 

In  tlie  even  niai-.uiii  (if  I  he  jiileiis  and  llic  juiwdeiy  volva  it  differs 
from  A.  jrostiaitii  wliicli  il  i-eseinhles  most,  and  lioni  small  forms 
of  A.  muscaria.  It  is  ahimi  the  same  size  as  A.  j'rostiana,  sometimes 
larger,  and  is  often  errom'onsly  refei  red  to  it.  With  us,  A.  frostiana 
occurs  only  in  the  conifer  regions  of  the  State.  A.  flavoconia  occurs 
annually  on  a  bed  of  Polytrichruii  commune  bordering  a  small  lake 
north  of  Ann  Arbor.  It  is  our  commonest,  small  yellow  Amanita 
and  like  A.  muscaria,  is  wi(iel,\  disti  ihnled.  The  bulb  does  not  be- 
come reddish  when  bruised  as  in  .1.  jUivornbcscens. 

660.    Amanita  spissa  Fr.    (Deadly  Pr)i.soNOUs) 

Epicrisis,  283G-38. 

Illustrations:    Cooke,  111.,  1*1.  G9. 

Gillet,  Champignons  de  France,  iS'o.  3  (as  A.  am  phi)  and  No. 
19. 

Bresadola,  Fungh.  mang.  e.  vel.,  PL  7. 
Kicken,  Blatterpilze,  PI.  80,  Fig.  2. 
Plate  CXXIV  of  this  Keport. 

PILEUS  G-10  cm.  broad,  convex  then  campanula tecxpanded, 
obtuse,  subviscid  when  moist,  shining  when  dry,  (jni:/  irilli  hrotvn 
or  soot i/-hi-(iif I)  disk,  covered  by  small,  angiila.r.  floccose  or  pulveru- 
lent, suit  .ulayisli  scales  or  warts,  glalirescent.  margin  not  striate. 
FLESH  rather  thin,  wliite.  (IILLS  li-ee  \m\  i-e  n  liiii.u  tlie  stem  and 
decurrent  by  a  line,  medium-  ln-oad.  ci'owiled,  .':!iiiiinf/  irJiitc,  ob- 
scurely flocculose  on  edge.  STILAI  S  li'  em.  long,  1  cm.  or  more 
thick,  stuffed  by  a  pith,  firm,  taperinL;  n]>\vax'd,  white  or  grayish, 
pruinose  above,  rlie  viii!u,  Tlie  chr.a',:'  ni-  ^lo'xjse  bulb,  and  sometimes 
the  stem  a^in/e  li:!.-  )in;!i.  (■■A-ei-ed  ;.t  lii'st  hy  loose,  gray  floccose 
masses.  ANXr!.r->  ]u-ui\,\-i<}\^>\]<.  ajucal.  pemlant.  entire,  white  or 
tingeil  ,^r;;y  licliiw-.  yt>LW  cnileni,  lioccose.  evanescent,  gray. 
SPOKiiS  In-oadly  ellinlical.  olituse.  7-9  x  (i  micr.,  smootli,  white. 
STEKILK  ("l-^LLS  on  ediic  ol  gills  infllated-pyriform  or  globose  on 
a  slender  .stalk.    ODOU  mild. 
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Gregarious  or  scattered.  On  the  ground  in  fi'ondose  woods  of 
oak,  maple,  etc.    Ann  Arbor.    July.  Infrequent. 

This  species  has  usually  been  considered  of  doubtful  occurrence 
in  this  country.  It  has  been  one  of  the  last  of  the  Amanitas  men- 
tioned in  this  report  that  I  have  collected.  It  is  certainly  distinct 
and  usually  agrees  thoroughly  with  the  descriptions,  but  seems  to 
be  rare.  Its  gray  to  smoky-brown  cap,  the  pulverulent-floccose, 
friable,  gray  universal  veil,  the  non-striate  pileus  and  spores  char- 
acterize it  well.  Only  the  little  gray  masses  on  the  lower  part  of  the 
stem  and  on  the  surface  of  the  cap,  indicate  the  presence  of  an  outer 
veil.  The  annulus  is  distinct,  far  up  on  the  stem  and  sometimes 
with  graj'  particles  on  the  loAver  side.  After  rains  there  may  be  no 
remnants  of  the  veil  either  on  the  cap  or  stem. 


